In this paper purpose at computing the impulse response displacement function(q p (t)) of the exponential-cosine decaying forcing function using Green's function method. The amplitude of the impulse response displacement function of the damped harmonic oscillators decreases with time because of the factor e −ηt , e −γt .
Introduction
In this paper, we investigate the transient behavior of a linear oscillator subjected to a driving force that act discontinuously. Of course, a discontinuous force is an idealization, because it always takes a finite time to apply a force. But if the application time is small compared with the natural period of the oscillator, the result of the ideal case is a close approximation to the actual physical situation. When a very large force F(t) acts on a system for a very short interval of time ∆t, an impulse is said to be imparted to the system. It is the same thing when a force F(t) applied to a system has a small value for a short interval of ∆t, while almost negligible before and after this interval.
By applying the impulse-momentum theorem and the superposition principle to the oscillating system, we can arrive at many interesting and useful results.
Marion J.B. and Thornton S.T. used exponentially decaying forcing function to evaluate the response to an impulse function of a damped harmonic oscillator [1] [2] . Ming Li et al. study the solution in the closed form to the impulse response of the class of fractional oscillators [3] . The purpose of this work, we used the Green's function technique [4] [5] to obtain the impulse response function of a damped harmonic oscillator to an exponential-sine decaying forcing function. The scheme of the paper is as follows: in section 2 detailing with the impulse response function of linear damped harmonic oscillator to impulsive forcing function by Green's function technique. In section 3 calculation of impulse response function for an exponential-sine decaying forcing function. The conclusion is given in section 4.
Green's function for Linear Oscillator Equation
The differential equation describing the motion of a damped oscillator is
where m is the particle's mass, γ is essentially the coefficient of frictional drag, ω 0 is the square root of the spring constant, F(t) is the forcing function. The general solution of equation (1) is then given by
where q c (t) is the complementary function, q p (t) is the particular integral. The particular solution q p (t) depends on the nature of the forcing function. We can define the Fourier transform of F(t), q(t) by
This coupled with the presence of damping, makes it reasonable to assume that q(t) and its first derivative go to zero for large |t|, and therefore their Fourier transforms exist. Taking the Fourier transforms of both sides of equation (1), we obtain
and by the basic result on Fourier transforms, we can write the particular solution as
where the Green's function becomes
First, we write
where
Our work on complex variable theory puts us in a position to do this integral easily: we consider the integral into equation (7) as part of a contour integral in the complex α-plane. Then since the imaginary part of α 1 and α 2 are both in the lower half-plane, the contour eventually encloses both of them, and we can evaluate the integral by residue theorem. Inserting the value of α 1 and α 2 , we finally obtain the Green's function as (5), we can write the particular solution as 
Evaluation and Result
A damped harmonic oscillator, originally at rest in its equilibrium position, is subjected to an Exponential-Cosine decaying forcing function given by
By substituting equation (10) into equation (9) and use the trigonometric identity
we finally obtain the impulse response displacement function
The results of impulse response displacement function we have obtained are neatly summarized in figure 1 and figure 2 .
Summary
The plot of q p (t) versus t are shown in figure 1 and figure 2. The nature of these plots depends on following relative values of γ and η:
• If γ>η (see figure 1) , the forcing function F(t) takes over the oscillatory motion: that is, the amplitude of the oscillations starts decaying exponentially after an initial increase over short interval of time.
• If γ<η (see figure 2 ) and both are small compared to ω 0 , ω, exp[−ηt] term has an effect only for a short time in the beginning. From figure(2) the value of η has increase, the amplitude of q p (t) has incline.
